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( *^j>- ^j^- _j-*«-JI l-La (^j-Lc- J-t A .il iiJ_il£* ^j-o <Lsl~J.1 L— its- e 

iil — Ll L^JJ i—Ljjjj 3^> Jji j it^kill iiU-ll ^ ji ^yii^-UI LJ ic j 3JLJJ 
o 1 _ J JLt _lfcl_J.I ^aj ji Juiil i cJS _jJJ Ijj^jJ JJb>-}Ul oljj j <£• jlaaU 

-91- 



.*_sj fJL 

jjl aj j»5 ^5 j 1.1 ^1 J>CuJ\ iJUf. ^Jaj 1 kj'J pit Ji^% j«J Qj 

abfl ^jjlt L»_> I jAj o-L* j jiJu j S j-^o JjjJ-l oUU- 

_kiJI j-« L^sll UK <J1 jJ-*i [ Juljij < til y yj*^ U liaj , : 

i_->LAll 5^)1' JKJl Lfci jJjS oUUUJ Lr J^\ aJ-I 

-92- 







180 


JuJ 


60 




60 




30 




30 




9 




3 





(30) je. Ji' "5/ isLj: joJUil J >Jt-l JuCol .g 



: Jfcjg tyJSj JL^Vl i p y> Jv=U-l tJai-l .3 

<U;I jjfc olc-Us ^ ^p-j jl ^ _p*£JI ^LJI *_iU^- .lj 
4^*-¥l Jum J J—? -r 
. Jla-ni^Vlj Ja^l * y*> ■ $ 

. JsjV ! ^jlt- 1 _ f _JsUll »UVl j-S .3 

^^UJ.1 „UVi j-. iLi>i — ll ^J=Udl »L#Vl -4 
SJL^JI j j^io tikM tijj i^_^> iL^= Ji j^-Sci _y> jVl ^ ^ 

Ly-I j^i^S gSSuJl .UV y S\ iU>>JI <k»l ^Ull .Uf Vl jtf lil .5 
Jf ^ *£sJ.I tlaiM 0 £j jl£ % Ij> 



-94- 



.(1 - v) ^j'^ 1 J* jJ .3 

j i_J-U- jjlj iki dUUA j_jSo jl jUiUI eSjl— i fd lij .4 



-95- 




(20 JSLi) 



-96- 
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I 



-98- 



lJ^juj {J XSi~\ JU_iJI J] <l$»-j^ jjSo 6' ^—^z Jail jS-l JUuC-»l _Lp 

: iJLJI 3 jiaJL JUiJI 

: aJU^jJI <da*J ^ . 1 

( ^......UUJ.1 JU_LJI ..Jail L4tj 4jj«3 iUf^JU j^Vl jl 

^—JsLiil jl jJ-^l jlJX. ^ il^> ^JL JlJ- i^Xfiat-'l JU_iJI is 

.1/ ijj y-Vl -JS lij jl jrf-Vl jlJii. i_Ai>! j li^S jl? |j| JLJ&\ tf> 

: ic-L-JI ^ iU . 1 .2 

j«J ,^^1 £-^> y. i^L_Jl — «l i JU-iJI 5 ^£JI t_a./V. j CU^ lil 
dJLk*. Li Li ,(12) ^jJI Jl icLJl yS, j. kilj oULJl 

.(21 JSLi) JLi-iJI <iLJaj«j "U^itj ^^i^ii-l , i ^L=L-1 

* ^j. n . fl .i. "J I -Ui — l\ a.' .3 

Lr kJii-\ 3 j-iJI U-lws (6) ic-LJI j j ct^^' jri-^* l?^ 

L5 JLii-l jJJI j k_j ^JJ j ^^-iJb- (90) Ljijj-i «Lf I 

(270) i^j^i jjS^l 

-99- 



jj (270) jsl \-hjJ- 
.4».ja (270) ^ Jil UijJ- 

ijjj L<_~i; J ^ JjJ» Jas- (360) JJ ijjS' ^jVl . J 

Jaj. tjl u»! j i^-jj Jills (4) j ^ki; ^ i *e.Uf24) J£ lUtS" 

(15) *pL- j *kMj Jb-lj Jjt 

J_t oLjj jjx- jJil i Sij^JI ^^-Lc- t>Ui jJlSJI j-ij;-' (jy^ — ! J' jjil ' ^ 
Uij ^Jk; Lj^J j JU-iJI 05s-~" j 3>JI <>~^ Si>JI *** ' 

.(22 jSLi) kyi 



-100- 



J 



: Cjjaill JUJJI .-.ja-iU *i ikj _^ .6 

< j»£Vl >Jl3I M j-lft LjJI j-Lj i-wV i j~?Vl <->JJ' ji y 

Sfi-Lai (24) i _y> i-o^cJi Jj-^ c^^f 

.(23 
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-104- 



-106- 



J lij yJl yiS oU jjjjj oi« J£ ^ j t^-o JIUll jJai) »j^U' 

J-«ouJ> U*j J*** 3 ls^ 1 L r^J'- ;i:i, tl-^' J ^^J 1 ti > >J - 

^UiVl <_> j Ai _« oLuLJU! Oi ii-Jj i£ JUl J.\ y- : ^L-SM ^_jj_J.I . 1 

^1 jjl J^IAJU <ua ^x-JI jtk-i j' ^° : J^* jVl .2 
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-j -_* -o> -i 24 JSLi) t^jj»»tj ji^Vl JS^i £&i -V 

.(J -J. - c "3 

Xn tj-U .'cf'u jjl ytf.jf^Ji M-1 y> : £U*SI .7 

^^JLt SJ_^ Sis* (jP 1 -^ i-V >* : j^ 5 ^ 1 -9 

^ ^ Lf~3 s( jl\ iJaiJi J! j»UJ! .1* ^ -l^ ^JJij. 
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i_kiJ! c^fi J=>Ja=- gfeL2S J-^>i JsUJI aJu* ^ iJa£ JJ -Utfjj 

olitU JSLi ^ J^l >l JIp j£1°\ je- ijis- ■ oliHl il* .11 

iU JiLi Jlp Jte oe" 0^' ^ "'J 1 ^ ^ : oUUjVl M* .12 

^ j LgJU^j ^1 j _^JL. i-j jJsJI i-^^U JSLi ^ l ^SUil 

LJ _U iJ^ jJJ j«— jij S^jUijjj ;^ai i ^Jai. j_c S jUt : j-il^l . 1 3 

£k-1 ^uS jj\ oUaiiJl _jl oUijll ^Ji'j IfjJ- gUjVl Jsjjts- ikJ_jj 
I g ja »; J SJuii» ^Lajjl i» jjai- jl J jJm fAJti jl iaj- JSLi ^^-U- ^—ilj^l 
iJV-CU Ji-ljUl Jl glil j^l .kj- Ij-J 5j_^aJ J» _jJai- \-fj> <L>£*2 
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Jij NF 40-3E 




Mi 



























U -24jSLi) 
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0 -24jsLi) 
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U -24j£i) 
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0 -24j£i) 




-24 jSLi) 
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( c -24jsii) 




a -24jsLi) 
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Ji£* J? .1 

-24jiUi) 




5il^£ oljU/l ji Jj -2 
(i -24jSLi) 
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(J -24jSLi) 
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' 7 
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JL*JJI Ja>- <tL<? ^Jl jytj L5 ^=- dJaj^ji-l j 

*JUj .2 



^3 
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ij^j- JVJ J lJjU -ki- < Ji« oUV^- jp- o-i^j 6) 

Jls. -»y~^\ t*fR..\i oU^UJI g^rf SkjjM jjJ < ^•iS cs^ 
ik^S-l j£a j>jV' ,>iij*jW oU^>UJI ^ i>3V *ki>l 

jljutf-^fl S-l; ^ Jjl. ^U'j) 1 ! i .-jjli" jl iJi^^ £° < j-SUJl 
i *k~M ^bV' j >i (10) W^ujji ji $ ^! .4 

.Ja5l j^-l 

-122- 
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-124- 



^tj$l jjUfcj 

: ^UV' ^UxiL, »J jil ^ . 1 

ila-jl j«Ij_5 ij\ J jjl JjSLc V i^jJI jru«j j SJL^kll sJus 

: ilillj iL^jJI ik_jljj .i 

:Jli. 

: ^Jbi\£ o £3 jll -b-^ ol ^Jai- jli 
— U- lijjjw IJL» OjSj i)\ isj-i' ^jVl Jx- U jlSlo j wis (1) 

.ik J-\ JjlJ lJI j£-i\ Jak£ Jj- t-kj i'J.' j; «Lf VI IJl» 

.j-j_kL_i' .Lf SI Jtc ,L J jVl ju> jjl 0L<U y> Us> ^ji (2) 

l jjVii-k J ji Lr -^^^= r i r j^ J S , i^u jiiu jjj-isa (3) 



-125- 



.Sk. j-J-lj i*~k!1 Jb jli-U ( 1 ) 

.UajjS-1 <>-_jj (2) 

.SW^I Js, J** joMjj p SUuJkSl tT* 

^V 1 ^ -e-ii Ja^b J Z^ 1 .>• t^" (2) 

: iJkJl 3 jkM ikJ^j j»^LJ 
JjVi ^U't ^> -vj (2) 

,,Xkj>) J* JjVl jJ.ll y ^4 f-*J ( 4 ) 

^1 ^WU- OlSU j^SLs ^feil J-lJ! v—'y JjV 1 ^J-^ 1 jJ < 5 > 



Oj&i j—iS\ J ' jJU. SbAij ii ^kJI . Ia jJaJ IJU. j : iJi^%. 

: JUl? 0 _>Sj jil XJjt ol jiai- 
■ *Sj ( 1 ) 

a J) ^jjgi JJ itjjSM iv^^l JjVl ikiJl y Jb-UsJl, *5 (3) 

O-^ JjVl 4-kiJI .-jLU- jl j»La! 4it5 <Ja£ pi i <ji»jVl ^^Ic 

Jai- iJaUl »JL» 

(4) 

JjVl i-ijail ^ j^j, U*>i ^ OUli^ J'L (5) 

: %£| wjVl oU">UJI ik-,^ J 

.*^tti4-j (1) 

.ikji-l ^ Lji jLir pi |*5 ik-il i_^jVl pJUll ^ ii j*j (2) 
.Jai: U *tyy os iiUll jji (3) 

j. ^ji o>-*J-»» jo p~i; — o Ja_S- ( _ s Jlc ^ ^ jVl l _ f it dljlSLa 01? Ijj (4) 

(«— 'j'j Ov-^' 0i^-* iLilS^ Oh Ail — LI j_ls p_i L»^o UJfc » Lki- 

.8ULI 



-127- 



■*M-' J> J* ^^fJ" ( 1 } 

jsu j^!,^ ^ - JjVi £l>i£* to w »!' (3) 
.ojwc cj-jiJi jWb o&J ^« r 1 * 11 j* > TL ^ (4) 

WJ« ^ C>- 'V*^ ^> ^ J ' SJ ' 2 

= jijiVi ^ (200) = ^Ult «^Vi ii! : (1) -3 
S^jJI »t#Vl yUi 
^yji = uil + jlJi- : JJ-I 

.^-^(211) = (11) + (200) 

(11) = .,ua.j ■ ^ (200) = ^Uili AW a« ■• (2)^ 

Ji »l#V) y» U» ' vj-* 

.^j^o(189) = (ll)-(200) 
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,t*Jai! jjfe y iLuii iuaoJ-i juVi 



jj^ijj 1 ^^laji-l ^-j^I ^LJls ■ > 



i, ^SIl ^jUll . 1 



^ j-*sSjl ^ULo .t^ j 
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: JU> 

Js. Jip U j ik.>l J* ^LSJi Sa»-j £fj y-5 

1 : JU« 

100 000 

.SaJall Jip ( 10 0 00 0) = i^>l W^j J 

C,|Jb* jJS Wi>j ^ ^> V" 5 J*3 

1 00 000:1 :Jtt* 

.UJJI Jiasj^j(100 0 0 0) = &>JA >• J* ^ 

.iiu A! 1 JU jjJLj^-.....,U ^US." o- 1 — »-J 
2 00 000:1 :JU> 
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15 



20 



^Lill olJu- ^ j^o iJ^i? 3-b»-j <sL>5 J ^1 jf'M&l ^ii^ *i/ ytj 

.Jb-ljji. JiJ-^'AiJ M^Jik. (5 0 0 : 1) 
1 ijlUl iiJJI 



15 



-a— i — ? 
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12 3^ 

' I ' h 1 

1 2 > 
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5 fT^" *. ■ La ~* 

1 ^_ = a. 
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- ■> ; jl J2SI j3-( ^jIp j* jUjVI ^j-\J j I-Lj jl JJ LS ^c- 

^ jj. ^Li! 1 J-^ jL^Vl j ^1 i^jll j^Vl j*_j 

.Jail ji-l jjic- j* jUjVI ^LS jj* 

i»jl>Jl ^ifi jA JLuifl j<iUi uJUl 



I 

-137- 



.o^kll Jit JbJI y.OiJ ^jA £J»jZ\ kJa3»j\ J^-X ji 

: ij^i-l .2 

Ja-i- j?y J-i-lj iaSljJ-l £^ ^Aitj i S-J^J' 3i>JI .' 

Jit *Jj_W ^Ls CjjjJiU] j^Ul j oUWJ.1 JLt- o-il jS^j 

.S^k-^. »X._5 ^Ui 1 *UJ -Uj Ja-i- iJaiyLl 

iijJI Oil) LJ£ »^w> i^iJI OJl£ UlSj J jJaJI « ^^Jl^- 4^li> dlb_> 

.iaS-i J i_jL_j- pj u_lc ^ oi$; Jai-i y 

.(25 JSLiJI) JiJI o\ja iJ* x ^ — 5»a J> = 3^-1 J*- J> 

J4-tJ>s> 

.(26 ^> r7 u »y M ^ ^P 3 '! ^ 



-J38- 




(26 
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-140- 
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i - . ^_e. jjJl^ Bjjjji JlSLil : LjU 



: JJ JaSI J-\ <_yU iU-lJtl JliLiVl < 53 j If-Ls *1 jll 

,<uJiOi j^C jjJi^i aJj-L«£ JlSLii :LJlI 



-143- 



i^ill jUic^ L^-UL^ s — « jj\ JlSLiVl ^ j : i^^Jl JlSLiVl . 1 

: l^aj is j jj>il i^U^JI 

: i^oj^JI jj. JlSLiVl.2 
v^Jl JlSLiV j-k; V jJl j ^ut JlSLiVl J 

JSLi i^L^, ^ v-^Ji JlSLiVt y> jo* j; JlSLiVl Jy^ ^ 
^yJI JlSLiVl ol>l_ ijL. m yUl JSLUI ^.L™. j jgSj So* ^ 

JSLi) ^U, ^y, x ik^l to-Uil = i^JaJi 

.^Jjj twjjj (27 



-144- 



.iijJl li«i§ ^ j ^ J*£ *~i J! <kv.« jJJI jJ-I Jj^ 

: i3 _^a-'! a-j-fj j>L_ii o}0 .i!L» 

si jAl JJLiJI ^^JLc- cjLju Ji\ i^xJI iij oalj LIS Ujj* .>IJ UK 

^j3-b 3j £3* oIaj jJLp j~<z£ ^>-LJlI k— »L*>- 

j ^Sj dJJ Xj is- JSL^JI J>jA£ if- j; 1^51 1 CjUj *l_)>-l J-iijj J^-^' ■> J- 1 ^ 

■.J^iiS i^L~. 
.(28 JSLi) o^l_jJI i^L~« 

aJjJU!^ JiLiJI Jj_^- j ^ii<Jbj"_j : isL>Vlj oJU-l .^j 

J! 

J? jia>- tLiJL) <J-U3>j i^LJkl jj <J ixil^Lo j i^iUwo ^j-XA Jj-^ 
-145- 



.(29 jsLi) <uj \4>\J\ jji ouui ^ j^u: 

jJ *j j jjj-l JSLiJI iJajJ j ^yjiJtSj : Sjjl jdl jtSI jjJI 

JJsi_JlI J_ic »Jb*»1 olilj villi j J, Ji~ ,...,« ijjjjl^ iy *jj^-o 

x 11 J>il = i_Jv£JI JiLLJI i^U. : 5_JUI S_it>UJI 

.(30 iil—JI 3 Jai\ y> *JJ jiSl iijJaJl »Jl» _j 



j *3j ^yle-i jZjC j>IJJ^-»L> oU-L-ll ,j*y j j-ai>-^ j ! <JVl j .2 



-146- 




A J-l olilxll i^L~» £j**r iyJtm J£-UI — « j .3 



i-^JL^Jl Jl^-t^l J)-h'~< ^ i^*ii^o 

(27 JSLl) 
-147- 



jljil JSLUI t j4* oL»j^1I >^~i"j LssjXJl <3j oilj LU^ U-s-Le- 

S_>- yell JSLjJI .sjJU£ jJaill oL»jjll s-ljj-l j-lajj J^LiJ! jjJ^ Ji-b 

: ^yVl? JSLiJI S^L~« j dD-Lj 

i>- JjJjil JS^-iJI i_jL~A- oUj ii^i> 

(28 jsLi) 
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j LJi^. j jJl^- lb JSLi J) i^- yell »jjJ^4 JSLUI Jj^i j .j^iij ■ 1 

.oliiil op I _j5 l _ J lt «JU*i 
.^iiii, 1 i^-L^ ii jlUll ^|5v-xJ! 4^-L~o l) -3 

i^yo. j j j-uil JSLUI i^L~» i_>L-J- JiL^Vlj ii^k 

(29 JSLi) 
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: Jij US' isUfVl j oJJ-l ii^kj l _ 5 i^VL ; JSLUI i^l — « J — >■ j»i 









/ 





































ii^UJI jjaj" j»J i <_JJ iJUaj U jl-Ur j£iJI jJ ol>l~> i_»-U- j iijiaJI »I» j^kh' 
jJI i£ jJJI O^LkJLI J jj\ £yut = JSJJI : iJtJI 

(30 JSLi) 
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outfit 4iuii eij^uii 
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(427095)^1^] j» ifJdA ifH) ikj_^ »LfV j yuil ~s : Ji>- 

S(396103)^! ji 

3100 - = 42700 -39600 
800 = 09500 - 10300 

SHIFT 

+ 

3100 - 
_p 3201.56 = i»Ui 
SHIFT 

X-Y 

57.53- 

('360 «Jj ^iUkJ UU i>S lij ui 

360 + 
'284.47 = jfft 

.(«>ui 3 1 ji^Ji Jii ) 
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.»(5C OfU^yJIj J^JaJI J»>i- (^j^lk.) ^j^S .1 

.(.(16 0 0) »U jijV 1 ij/ (^yjJ) tAisSl .3 
j.U i-So^Vl £lsJd! S jljj j jil jfi JUJssjJ J.UJI J^ill (.Ui <a, .4 

. r (1970) 

(.( 1 9 7 8 ) >U £31 jjil J^Jed J.UJI .IkOJ ^LUl Jjl jitl . 5 

.(32 jSLi) 

j.U ( 8 4 ) ^ji— jj jJU »UiJ! ^^Jlc pJUJI J jj «J4m JJ ^ iijLslI . 6 

.,.(1984) 

.(.( 1 9 8 8 ) j.b x^x] J.UJI ^ UiJi 9jjl* A$si\ J 

j.L& £jl Jjjj^ii ^LJI >LkJI Sj^l j-« 4» t>W pIjJL .8 

. f (198 9) 
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.^Lk^i^i (2 4) .up j^U.) -1 
^ jyt (1 1 ,0 0 0) i^UWili jUiVi j!ju gUy .2 

^ (6 t 2 ) <U- 

.^(1 0 0 O^Lk^l^iJi jjj .5 
J_j_^il jJH jll JbJu^ii J.UJI fUiJ' J'l^- J y^- j J~*JI 2i> j^-b'j 
^_lf. UUL" jil j^k. JiS 1 ! l5 -U A-tLi-^l jUii tftg 1J _U IjjAj 

.(33 jiLi) iiUJi 

iJtf Iki- y> «Slji1 -b_b»J J.UJ! »UiJI j oiy I &> .2 
.^i^l^^iJIoUU^-^i^ (7 0 0 0 0)J£iau»4j 

ji.jVl jV uJu jj- gH jW xa^J J.U1I .'JiJ 1 J olt-Uj'i'l .3 
.(34 jSLi) ^^idi L^k- ^ ^^UU IojT^ 
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: isJ_JI c~^- _y Oryi_i JJ «ll -b-U>J J.UJI »UaJ' * -i,' 



.jiSfiJLtj^. (3 Q)£Uj*ifo .w 

.J5Vl Lf ift>.(2 0) £ j^UUa*.] J^jOI^Jl. .1 
si> j_L.aU; j J _p- Jjl Li Jjs j^J j i jUa^-l, ii^kJI a jj> i tw3^j (35) 

JUAsd J.UJ1 *UiJJ y-LL&Jl j,UiJL Ji^J, jJ* , i^kfl 




.Ji »LkU <_s7J»J 

r (1978) 
(32 (iLi) 



-159- 



•J4 jli ju.o*d fUfcil f ^ J** ^ 

*Jjll j^h jiV' ^J* i^li^i jU*' ^ to* Jr^' 

UUJI J* LJUi; 

(33 JSLi) 




(34 
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^ i^lii ^) _l,j^J J.LJI >UiJU ^ULSiJI (.LkJl ;^>-L Sjji^Jl 



(35 jf^i) 
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Garmin etrex 
JLi^r»Ui(12) • 

C-jUUj ^Jj>~ • 

^(500)^ • 
Garmin 12 XL 

JLi-J ;Uj ( 1 2 ) • 
oULo aJs^3- • 
*Sjll OLJ 5Ji* • 

cJy(12) c >is^ • 
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Garmin Map 1 80 



JU^,I;L3(12) • 
^Jji (1 2) £j>- islU • 



Rockwell/Collins PLGR 

i—jj!_UJl 1?.. ,>?T • 
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Magellan Map 330 
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Simrad LP 10 TL 
oliUj jU jjj fog. • 

jl~J idil sac- • 
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2Ut& 

iJjf jVl <L*2AU j JaJI jjtl S»l jL J_s-i ^^J* ^ V 

^ Jail >l ^-LSJl ii'u* jl Wilis' j UUI iiUl ^ j! jJaJl ijj ji Ic 

^J^x-^ ^>^- i^jie LoljJ jL? dJJiJ . o^lfVl oJJL «^Jgj cJij 
^ ~*->.}My\ ^ fU.>M ^ jJ-j o! /Jail £, jnloLxdl 

Jh^ A Jos' ji-I^Jb j*^^! 

j ^UJI oUKJl iULi VjJj»- j=U; j^jlAil ^le S.g.-T j, 







Global Positioning System (GPS) 




National Survey Authority (NSA) 




Longitude 


J>ll Jai- 


Latitude 




Parallel 




Small circle 




Equator 




Great circle 




Prime 
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